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Abstract In this paper, the air temperature is monitored weather station AWS / EV faculty of 
Biotechnical Systems Engineering, “Politehnica” University of Bucharest  during September-
November 2009. Air temperature is one of the most important meteorological parameters. In recent 
years intensified the greenhouse effect, so it is very important to monitor atmospheric temperature.Air 
temperature and relative humidity variation was monitored using weather station type: AWS / E V. 
equipment Biotechnical Engineering Faculty of the UPB (Polytechnic University of Bucharest) SIAP 
+ MICROS program GECO Version 2.3.2 automatically records the following parameters: air 
temperature, wind direction and speed, air humidity, solar radiation, rain. We have achieved and the 
statistical analysis of relative humidity in the months examined, highlighting the maximum and 
minimum relative humidity. Using Data Acquisition software is done, That year operating system runs 
under Microsoft Windows 95, 98, ME, Win NT, Windows 2000, XP. Meteorological time is 
measured, Recorded and transmitted automatically in real time with specific systems and Stored on 
computer databases [3] 
  
Keywords: elements, climatic and forecast parameters, warmer semester, drier semester, 
global and regional heating, monitoring temperature, weather station AWS&EV. 
 
INTRODUCTION 
 
 The system for Environmental and Meteorological Monitoring mod AWS/EV is a 
product from the need, always very frequent , to control (monitor) the environment variables. 
The system is composed of a data acquisition control box, several environmental sensors, 
the software enabling the remote monitoring and the data processing and all the mechanical 
accessories necessary to scary out a proper installation. 
It is a complete system that enables to acquire the wished environmental parameters and to 
memorize them to prevent their scattering. It is possible to monitor in real time the acquired 
data directly on the control board.Or, with external PC, it is possible to monitor the acquired 
data directly as well as to carry out their processing. 
For this last possibility, it is necessary to transfer the data from the control box to an 
external PC, using one of the following procedures: 
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• connecting an external PC, to the control board, 
• connecting a modem according to the available telephone line (dedicated or switched). 
Features weather station data for air temperature:  
- Measures 30 to + 600C  
- 0.030 C sensitivity  
- Response time <10 s  
Very important parameter to characterize weather condition, temperature is measured 
at all ground stations, the temperature is controlled by a number of factors causing these 
changes in temperature from place to place. The most important issue determining the 
temperature variation: differences in solar radiation received. 
Air humidity represents the amount of water vapors which is in the atmosphere. 
Relative humidity - Hrel - represents the ratio of absolute humidity and  saturation humidity. 
 
 
Hsat
HabsHrel =         (1) 
 
Since changes in solar angle (azimuth) and length of days depends on latitude, these 
differences are responsible for high temperatures and low temperatures in the tropics in places 
near the poles. But discretion cannot control the temperature, because it is known that the 
settlements on the same parallel class are characterized by annual average temperatures, 
different. 
Other factors contributing to temperature control are: differential heating of land and 
water, ocean currents, height and geographical position.  
For any location, daily temperature variation is a phenomenon called diurnal variation. 
After reaching a minimum at around sunrise to sun, temperature increases, reaching a 
maximum between the hours of 2:17 p.m. the following afternoon, then it decreases until 
dawn, the next day. Control of the diurnal cycle is provided by the sun. Normally, air 
temperature in the layer of air is determined to a depth of 2 m from the earth's surface, with 
thermometers installed in the station shelter weather instruments. When sudden changes in 
weather, the deviations of the daily variation of air temperature for a rainy day, change has 
much smaller amplitude. 
 
0
5
10
15
20
25
30
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Date and hour 
Te
m
pe
ra
tu
re
 
0C
Station 1 Air Temperature (VD) °C 14-Sep-09
Station 1 Air Temperature (VD) °C 14anuary 2010  
 
Fig. 1.1. Variation of atmospheric temperature in the range  
14 September 2009 to 14 January 2010, [5] 
 
Low latitude (northern hemisphere) the amplitude of diurnal variation in temperature 
decreases of 1.5-50C. The thickness of this layer depends on the thermal stability of the 
atmosphere and wind intensity. The atmosphere is more unstable and higher wind speed, with 
greater and height which is propagated by turbulent mixing. Diurnal variation in temperature 
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is: season as hot during the height of the sun above the horizon at noon and the day are higher, 
the amplitude of diurnal variation in air temperature reaches the middle latitudes from 10 to 
15 0C. If the soil is covered with vegetation, the amplitude of diurnal variations in temperature 
change in a luxuriant vegetation that reduces the amplitude of these variations.  
Landforms influence the amplitude of diurnal variation of air temperature. This is the 
biggest night in valleys where cold air flows more difficult, and on strong heating occurs due 
to multiple reflection of the solar stocks are subjected by the valley walls. The altitude 
increases, the temperature variations are smaller. Latitude location affects daytime air 
temperature variation, meaning that the maximum amplitude of 15 to 20 0C of this variation 
occurs on continents in the right latitudes of 30-40 0C (the deserts). 
 
MATERIAL AND METHODS 
 
For weather data acquisition we using weather station installed at the Faculty of 
Biotechnical Systems Engineering Bucharest, type AWS / EV made in Italy and purchasing 
data about: air temperature, wind speed, wind direction, atmospheric pressure, rainfall, 
humidity , solar radiation. 
Data acquisition is done using GECO software,  an operating system that runs under 
Microsoft Windows 95, 98, ME, Win NT, Windows 2000, XP. Meteorological data are 
measured, recorded and transmitted automatically in real time with specific systems and 
stored on computer databases [3]. Primary meteorological data was stored in databases and 
was and will be the subject to evaluation process, calculated and statistical analyzed. 
Relative Humidity Sensor RH % 
It is an electronic sensor, based on a thin film element (temperature compensated Capacitive 
Polymer) which capacity changes linearly with the air relative humidity. 
It is an analogue sensor, with signal ranging linearly between o V and + 1 V. 
• Measuring range: 0 to 100 % 
• Output signal: 0 to 1 VDC 
• Sensitivity: +/- 2 % (full scale) 
• Response time: < 15 s. 
•  
EXPERIMENTAL RESULTS 
3.1. Analysis algorithm and final results 
The basic data fund used is compound of climatic parameters of different elements and 
phenomena at level of days, months and semesters form period January 2009 – May 2011, 
extracted from the I.S.B  Weather Station Bucharest. 
The basic methods frequently used in realizing the study were those of analysis, 
comparison and mathematics. 
To highlight the specificity of the evolution of weather state since the 2009-2011 we 
did the comparison parameters. 
The obtained results and conclusions are shortly presented in what follows. 
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Fig. 3.1. The comparative analysis of minimal and maximal values in 2009 and 2010 
 
 From figure 3.1, we can observe that the measured values of atmospheric temperature 
were greater in 2009 than 2010. The minimal values were lower in 2009 than 2010, and the 
annual maximum were slightly higher in 2009  
 
Minima and maxima monthly in the years 2009, 2010
-30
-20
-10
0
10
20
30
40
50
ian
.0
9
ian
.1
0
ian
.1
1
fe
br
ur
ie 
20
09
fe
br
ur
ie 
20
10
01
.02
.20
11
m
ar.
09
m
ar.
10
m
ar.
11
ap
r.0
9
ap
r.1
0
ap
r.1
1
m
ai.
09
m
ai.
10
iu
n.0
9
iu
n.1
0
iu
l.0
9
iu
l.1
0
au
g.
09
au
g.
10
se
p.0
9
se
p.1
0
oc
t.0
9
oc
t.1
0
no
v.0
9
no
v.1
0
de
c.0
9
de
c.1
0
months years
T
em
pe
ra
tu
re
, [
0C
]
mean minimum maximum std.deviat
 
 
Fig. 3.2. Comparative analysis of monthly minimal and maximal temperatures in 2009 and 2010 
 
  Based on the registered data form the weather station from the west side of Bucharest, 
was made a statistical analysis statistics and were obtained the minimal and maximal monthly 
values. According to fig. 3.2, we can observe that in the winter of 2010 were registered 
minimal values lower than 2009’s winter, and maximal values were greater. 
 During the autumn, the minimal values of 2009 were smaller than those of 2010, and 
the maximal values were also smaller, excepting the month of November 2010 where were 
registered with 5,8 [0C] more than 2009 ( 20 [0C] and 25,8 [0C]).Comparing 2009’s spring 
with the one of 2010, were registered slightly smaller minimal and maximal monthly values 
 In the summer of 2009, comparing with the summer of 2010, the minimal and 
maximal values were greater. 
 Next, based on the data registered at the weather station, we realized the statistical 
analysis of annual values of relative humidity registered by the station in 2009 and 2010, and 
the results are presented in figure 3.3 and table 3.1. 
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 Table 3.1 Annual statistical analyses of humidity values: measured, minimal, 
maximal, standard deviation in 2009 and 2010 
     
Years 
Relative humidity values, 
measured, [%]  
Annual minimum 
value of relative 
humidity relative, 
[%]  
Annual maximum 
value of relative 
humidity relative, 
[%] Std.dev. 
 2009 66,5 21 100 21,3 
 2010 73,6 23 100 19,9 
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Fig. 3.3. Graphic representation of the annual minimal and maximal values of humidity in 2009 and 2010 
  
 From this figure we can observe that in 2009 the minimal values of humidity were 
with 21% smaller than the minimal measured in the months of spring and summer. The 
maximal values were registered in autumn and winter, and were 100% 
The relative humidity was smaller in 2009, comparing with 2010. 
 
Statistical analysis of the relative humidity in the years 2009, 2010
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Fig. 3.4 Graphical representation of minimal and maximal monthly humidity in 2009 and 2010 
 
 From figure 3.4. and table 3.2 we can observe that in all analyzed months in these two 
years, the monthly maximum value of humidity is 100 %, this value being registered  in 
months of autumn and winter.  
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Fig. 3.5. The rainfalls registered by the rain gauge in mm in 2009 and 2010 
 
From the evolution of rainfalls sum from 2009, comparing with 2010, we can observe 
that the sum of rainfalls was smaller in 2009 than 2010 
 
 
 
Fig. 3.6. The variation of the atmospheric parameters (April 2010) realized by the station’s software. 
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Fig. 3.7. Relative humidity and atmospheric temperature in October 2009 
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Fig. 3.8. Relative humidity and atmospheric temperature in October 2010 
 
CONCLUSION 
 
It is very important to monitor relative humidity; excessive moisture is known to 
generate the appearance of mold.  
Dew point is in case the air with a certain temperature and relative humidity cannot 
absorb an additional amount of vapors. 
The different variations of the atmospheric temperature and relative humidity from a 
month to another are due to the increase of atmospheric pollution. 
In this paper was monitored the air temperature and relative humidity using the 
weather station in the interval January 2009 – April 2001. Monitoring was done 24 hours per 
day. The statistical analysis of all values was done observing the minimal and maximal values 
in the analyzed months. We know that the temperature variations have influence on the 
depression, on the transport of the pollutants and on health. Because the temperature decreases 
once with the altitude, then when a layer of cold air is absorbed in a layer of warm air, takes 
place a thermic inversion, the pollutants accumulates at the ground surface being more 
harmful to human’s health. Once with this phenomenon also takes place a destruction of the 
ozone layer situated at 24 km from the ground. This layer has the role to filter the Sun’s 
harmful radiations, the UVs. When these are not stopped, takes place the Greenhouse 
phenomenon, which involves the increase of the medium temperature of the planet, and the 
main factor of this effect is the carbon dioxide. The temperature may determine many types of 
atmosphere, depending on the dry adiabatic gradient which is: indifference atmosphere, 
unstable atmosphere and stable atmosphere. The dry adiabatic gradient is the quantitative 
measure of the cooling of a particle when is rising, adiabatically, in the dry atmosphere. The 
indifference atmosphere is when the decreasing gradient of the atmosphere temperature is 
equal to the dry adiabatic gradient. So, in this kind of atmosphere, the concentration of 
pollutants is the same in all directions, no matter which would be the particle’s position in the 
mass of the atmosphere, has the temperature equal to the atmosphere, so the dispersion and 
the transport of the pollutants are not influenced; they depend only by the kinetic parameters 
of the stream of pollutants. The unstable atmosphere is formed when the conditions of 
temperature are over adiabatic, i.e. the decreasing of temperature is superior to the dry 
adiabatic temperature. For a given level, any particle in a descent movement will remain 
colder than the atmosphere, will have the density bigger and will continue its descent 
movement. In the other way, if the particle will be hotter on any level the environment, so 
much easier and will continue to rise. The unstable atmosphere is favorable to dispersion and 
 137 
to the transport of pollutants, excepting the situation when the mass of air loaded with 
pollutants is forced to descent. The stable atmosphere is found when the vertical decreasing of 
temperature is inferior to the dry adiabatic gradient. If the air particle is subject to an 
ascending movement, it is colder than the environment, has a greater density and the tendency 
to descent. If the air particle has received a vertical impulse oriented downwards, it is colder 
than the environment and has the tendency to rise. Both movements have as the result the 
return at the initial level. In the conditions of such an atmosphere, the diffusion and the 
transport of pollutants are not favored. 
The work on this, air temperature was monitored weather station in the period January 
to April 2011. Atmospheric temperature monitoring was performed 24 hours 24 hours.  It was 
made on state registration and statistical analysis of all values could see the highest and lowest 
temperatures in the months analyzed. It is known that temperature variations have influence 
on pollutant dispersion and transport and health implication. Because temperature decreases 
with altitude, when a layer of cold air is absorbed in a layer of warm air, there is a thermal 
inversion, the pollutants accumulating in the earth's surface is more harmful to human health. 
Once this phenomenon occurs and a destruction of the ozone layer about located at 24 km of 
land. This layer is designed to filter out harmful sun rays, ultraviolet radiation. When they are 
stopped there is no greenhouse effect, that causes the average temperature of the planet and 
main A responsible in training the effect is carbon dioxide. Everything related to thermal 
inversion, it is important that thermal inversion layer acts as a lid preventing dispersion and 
transport of pollutants. These layers are more conducive to fog formation due to condensation 
of water vapor and the existence of pollution in the form of powders, so sometimes the smog. 
Temperature may cause several types of atmosphere, depending on dry adiabatic gradient, 
namely: indifference atmosphere, the atmosphere unstable and stable atmosphere. Dry 
adiabatic gradient is a quantitative measure of particle cooling time is up, adiabatic, dry 
atmosphere. Atmosphere of indifference sandbar when the rate of decrease of atmospheric 
temperature is equal to the dry adiabatic gradient. So in such an atmosphere concentration of 
pollutants is the same in all directions, whatever the position of particle air mass is equal to air 
temperature, so the dispersion and transport of pollutants are influenced, but only to the 
kinetic parameters of the flow of pollutants. Conversely, if the particle will be any warmer 
than the ambient level, so easily, will continue to rise. Unstable atmosphere is favorable 
dispersion and pollution transport, less the situation when the air mass loaded with pollutants 
is bound to fall. Stable atmosphere meets the vertical decrease when the temperature is lower 
dry adiabatic gradient. Particularly if the air is subject to upward it is colder than ambient, has 
higher density and a tendency to descend. If a particle of air has been directed vertically 
downward momentum, it is warmer than average and tends to climb. Both trips have resulted 
in a return to baseline. In such an atmosphere conditions diffusion and pollutant transport are 
not favored.  
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